In the title molecular salt, C 16 H 34 N 4 2+ Á2CH 3 SO 3 À , the centrosymmetric macrocyclic molecule has all four N atoms oriented towards the inside of the cavity, similar to its conformation in metal complexes. The conformation of the ethylenediamine fragment is trans-gauche-trans and the conformation of the propylenediamine group is trans-cis-gauche-gauche. In the crystal, each protonated N atom makes a strong hydrogen bond with a sulfonate O atom and another intramolecular hydrogen bond connects two N atoms of the same macrocyclic ring to generate ensembles of one dication and two anions.
Structure description
The title salt belongs to a class of widely studied azamacrocycles discovered by Curtis (1960) . The reaction between ethylenediamine and acetone after addition of perchloric acid (Curtis, 1968) is, perhaps, the simplest known macrocyclic synthesis. However, the potentially hazardous nature of perchloric acid prevents its use in an undergraduate laboratory. Several alternatives to HClO 4 were suggested (Curtis, 1968; Tait & Busch, 1978) , requiring more complicated preparations. We report here the synthesis of the Curtis macrocycle in the presence of methanesulfonic acid. Its availability in an anhydrous liquid form favors a condensation reaction.
In the crystal structure of the title salt, the centrosymmetric macrocyclic molecule has all four N atoms oriented towards the inside of the cavity, similar to its conformation in metal complexes (Fig. 1) . The conformations of the ethylenediamine fragments are transgauche-trans and the conformations of the propylenediamine fragments are trans-cisgauche-gauche (see Table 1 ). The diprotonated tetramine macrocycle forms a neutral salt with two methanesulfonate ions. Each protonated N atom makes a strong hydrogen bond
data reports with one of the O atoms of the sulfonate group (Table 2, Fig. 2 ). Another hydrogen bond connects two N atoms of the same macrocyclic ring (Fig. 3) . Table 2 Hydrogen-bond geometry (Å , ). Computer programs: APEX2 and SAINT (Bruker, 2013) , SHELXT (Sheldrick, 2015a) , SHELXL2014 (Sheldrick, 2015b) and OLEX2 (Dolomanov et al., 2009 ).
Figure 1
The molecular structure of the title compound, showing the atom-labeling scheme and 50% probability displacement ellipsoids.
Figure 2
Packing diagram (view along the c axis).
Figure 3
Packing diagram (view along the a axis). 
of Synthesis and crystallization
The title compound was prepared in a manner similar to a known procedure with perchloric acid (Tait & Busch, 1978) by slow addition of 0.96 g (0.01 mol) methanesulfonic acid to a solution of ethylenediamine (0.6 g, 0.01 mol) in 20 ml of acetone. (Caution! Potentially violent neutralization reaction.) Colorless crystals were collected after several hours. Some of these crystals appeared to be suitable for X-ray crystallography analysis. The bulk product reacts with Cu II ions yielding a solution of the well-known red macrocyclic complex.
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 3 .
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Special details
Experimental. SADABS-2014/5 (Bruker,2014/5) was used for absorption correction. wR2(int) was 0.0555 before and 0.0536 after correction. The Ratio of minimum to maximum transmission is 0.9378. The λ/2 correction factor is 0.00150. Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes.
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